Context: Previous research has focused on suicide among male prisoners and ex-prisoners, but little is known about risk in the wider offender population.
T

HE US NATIONAL STRATEGY
for Suicide Prevention emphasizes the importance of reducing suicide rates among prisoners. 1 Most published research on suicide and the criminal justice system relates to people in custody 2, 3 or the postrelease period. [4] [5] [6] A national study reported a 9-fold higher risk among US jail inmates compared with the general population in the mid-1980s 7 and another from England and Wales, a 5-fold higher risk among male prisoners during 1978 to 2003. 8 Investigations of suicide among offenders who are not imprisoned are comparatively rare, but elevated risk in this population has also been found. [9] [10] [11] [12] [13] Some have suggested that community offenders could be even more vulnerable than prisoners. 11 There has been speculation as to modification of which penal system risk factors might achieve the largest reduction in risk, although prison conditions may not wholly explain the excess risk seen in this population. 14, 15 Alternatively, higher risk could reflect raised levels of psychopathology and social adversity in the communities served by prisons. 16 The link between offending and elevated suicide risk constitutes a major public health concern if considered from this wider perspective of all people passing through the criminal justice system.
We examined suicide during 1981 to 2006 in all persons processed by the Danish criminal justice system since 1980. We hypothesized elevated risk across this population, including those imprisoned and also those given only noncustodial sentences and not guilty verdicts. We further predicted especially high risk in people sentenced for psychiatric treatment, those experiencing recent or frequent contact, and those with at least 1 contact for sexual or violent offense charges. Few studies have been adequately powered for precise sex-specific effect estimation 4, 17 and so we analyzed men and women separately. Finally, we aimed to estimate the prevalence of serious mental illness in this population [18] [19] [20] [21] and to assess confounding by clinical and social risk factors. 22, 23 
METHODS
NATIONAL REGISTERS, OUTCOME, AND EXPOSURES
The Danish Data Protection Agency granted their prior approval for the study. Longitudinal national registers were interlinked using unique civil registration numbers. 24 The Causes of Death Register 25 recorded all suicides in individuals 15 years and older between January 1, 1981, and December 13, 2006 , using the International Classification of Diseases, Eighth Revision (ICD-8) (ICD-8 codes E950-959) for 1981 to 1993 26 and the Tenth Revision (ICD-10 codes X60-X84) for 1994 to 2006. 27 Denmark may classify suicide more completely than some other western European countries, such as the United Kingdom. 28, 29 Therefore, in line with Danish convention, our case definition included only suicide verdicts, with undetermined deaths excluded. Exposure to the criminal justice system per se was defined as being processed for any criminal charge since January 1, 1980 . These data were extracted from the National Criminal Register. 30, 31 All charges are registered whether or not they progress to court, including alleged violations of the penal code, the traffic act, and various special acts, with the latter encompassing possession of illegal substances and weapons. All fines are recorded with the exception of traffic offense fines, for which a triviality limit applies; this stood at kr 1500 as of May 2010 ($265). Minor transgressions, for illegal parking or public transportation fare evasion, for example, are not registered because they result only in noncriminal levies.
Exposure was examined initially according to any criminal justice system contact since 1980. Our consistent use of the term last contact means the last occasion when a criminal justice verdict was reached, and these data did not indicate whether people were still serving custodial or community sentences when suicide occurred. Exposure status was stratified by years since last contact, total number of contacts, and offense type according to routine reporting by Statistics Denmark: sexual, violent, property, traffic, and other types. Violent offenses included homicide, attempted homicide, assault, robbery, and violent threats. Negligent homicide caused by traffic accident is a penal offense in Denmark, and this was also included in the violent offense category. We could not examine homicide-suicide 32, 33 because our exposure data were derived entirely from antecedent criminal justice records; the precipitating or simultaneous homicidal act was not recorded on the death certificates of these cases, which, in any case, are exceptionally rare.
Seven verdict types were also assessed: custodial sentence, suspended sentence, fined, charges conditionally withdrawn, psychiatric treatment, acquitted, and all other verdicts. This miscellaneous category consisted mostly of cases with evidence too weak for progression to trial, ie, no charge, charges waived or warning, and a very small number of repeals of sentence and military punishments. In these cases, along with acquittals, a not guilty decision is made. In Denmark, charges conditionally withdrawn are somewhat akin to suspended sentences and are most frequently applied to juveniles or persons already serving a sentence with psychiatric treatment. Additionally, we examined 2 broad exposure groups, (1) noncustodial verdicts only and (2) not guilty verdicts only, from the first registered criminal justice system contact to the last one before suicide (or matching date for controls). Although a single judicial verdict can represent multiple offenses, figures reported by Statistics Denmark for 2006 indicated that 73% of all penal code cases had just 1 criminal charge. 34 If several charges were considered in the same judicial case, our analyses assessed only the most serious one.
COVARIATES
The Psychiatric Central Register identified all admissions since 1969 and all outpatient episodes from 1995. 35 This is a complete national record of secondary care treatment because there are no private psychiatric hospitals in Denmark and all treatment is provided free of charge. The other potential confounders were civil status (married, cohabiting, single, living with family); being a parent; area of residence (central/suburban Copenhagen, other large cities, elsewhere); taxable income level in quartiles; highest educational attainment (primary school, secondary school, vocational training, degree/higher degree); and born outside Denmark or non-Danish citizenship. These social risk factors were obtained via the Central Population Register 24 and the Integrated Database for Labour Market Research (IDA). 36 Civil status, income level, and educational attainment were derived from the IDA database according to the most recent annual record prior to suicide, while place of residence and being a parent were taken from the Central Population Register on cases' dates of death. At the outset, we restricted selection of cases and controls to people living in Denmark on December 31 in the year preceding suicide, to ensure completeness of the social risk factors extracted from the IDA database. We thereby excluded a relatively small number of cases in the national cohort, but the data set contained 27 219 (99.6%) of all 27 316 adult suicide cases. In the case-control study, the covariates were 100% complete except for educational attainment. This was unknown for 21.8% of cases and 13.0% of controls, with missing data more common for older people and those of non-Danish origin. Subjects with an unknown attainment level were categorized separately in the regression models with a dummy variable indicating missing data.
STUDY DESIGN AND STATISTICAL ANALYSES
Using the nested case-control design, 37 the 27 219 cases were matched on date of birth and sex to 524 899 controls who were alive on the date that their matched case died. Date of birth matching adjusted for both age and cohort effects. The controls were selected from a 25.0% random sample of the national population cohort. Sampling up to 25 controls per case enabled examination of rare exposures. Because the registry data were collected prospectively, measurement procedures were identical between cases and controls. We calculated exposure prevalence and estimated relative risks as exposure odds ratios (ORs) in conditional logistic regression models that took account of the matched design. 37 Incidence density sampling ensured that the ORs (and their confidence intervals [CIs]) were virtually equivalent to hazard ratios (and their CIs) that would be generated by survival analyses of the entire cohort. 37 We consistently applied a generic reference category for OR estimation, ie, persons with no registered criminal justice system contact since 1980. We generated adjusted regression models iteratively to assess the strength of confounding by clinical vs social risk factors. To examine potential effect modification, we fitted statistical interactions and formally evaluated these with Wald tests. Finally, we estimated adjusted population attributable fractions. 38 All analyses were performed using Stata software version 10 (StataCorp, College Station, Texas).
RESULTS
PREVALENCE OF CRIMINAL JUSTICE SYSTEM CONTACT
There were 18 063 male and 9156 female adult suicides during 1981 to 2006. Exposure prevalence is shown in Table 1 . More than a third of all male suicides (34.8%) had a criminal justice history compared with 12.8% of female cases. Among suicide cases, the most common specific verdict category was being fined (men, 26.8%; women, 8.5%) and the least common was being sentenced for psychiatric treatment (men, 0.9%; women, 0.3%). Within each verdict category, exposure prevalence was much higher in men than women for cases and controls, and it was also consistently higher for cases than controls in both sexes. Table 1 also shows OR estimates. Any criminal justice history was linked with a more than 2-fold higher suicide risk in men and a greater than 3-fold increase in women, with a highly significant sex interaction indicated ( 2 1 =91.2; P Ͻ.001). For each specific verdict category, the association was consistently stronger in women. Men and women with a custodial sentencing history had high relative risks, but strong effects were also seen in people with suspended sentences, charges conditionally withdrawn, acquittals, and "other" verdicts, while sentencing for psychiatric treatment had the highest relative risk of all. Although effect sizes were smaller among people with a criminal justice history who had never received a custodial sentence or a guilty verdict, they were nonetheless precise and highly significant. Most (56.7%) of the 6291 male suicides with any criminal justice history had multiple verdicts, compared with 37.7% of all 1171 female cases. Table 1 also shows the verdictspecific effects adjusted for history of any other type of judicial verdict. An independent effect remained in both sexes specific to each verdict type. Table 2 gives the prevalence of previous inpatient or outpatient psychiatric care according to criminal justice history, sex, and case-control status. For these analyses, we restricted the data set to include only suicides (and their matched controls) that occurred during 2000 to 2006, thereby ensuring that there were at least 5 years of complete outpatient history for each subject. Almost half of male suicides with a criminal justice history had received secondary care psychiatric treatment compared with three-quarters of women with such history. In both sexes, those sentenced to receive psychiatric treatment and those with charges conditionally withdrawn had a particularly high prevalence of secondary caretreated mental illness (these results are not shown in Table 2 ). Table 2 also shows a large differential in prevalence of serious mental illness among controls according to whether the criminal justice outcome had been custodial. This differential was much smaller among the cases. Table 3 presents main-effects covariate adjustment for psychiatric treatment, socioeconomic status, and sociodemographics. History of psychiatric admission strongly confounded the link between criminal justice exposure and elevated suicide risk in both sexes, and additional adjustment for social risk factors reduced the effect sizes further. With comprehensive adjustment, the strong crude effects seen in women were attenuated to a greater degree than in men. Thus, in the final model, the adjusted female estimates were not substantially greater than the equivalent adjusted male ones, although the sex interaction term remained highly significant ( We also made the same adjustments with exposure to specific verdict types (results not shown in Table 3 ). The greatest attenuation seen was with sentencing to psychiatric Table 1 and Table 3 , we assessed the population impact of any criminal justice system contact on suicide risk by estimating the population attributable fraction with and without the confounders in the final model: men, unadjusted 19.5%, adjusted 12.5%; women, unadjusted 8.9%, adjusted 6.1%.
RELATIVE RISKS WITH ANY CRIMINAL JUSTICE HISTORY AND BY VERDICT CATEGORY
PREVALENCE OF SECONDARY CARE-TREATED MENTAL ILLNESS
ADJUSTMENT FOR CLINICAL AND SOCIAL RISK FACTORS
We conducted further analyses to compare the strength of confounding by inpatient-treated mental illness vs that treated in either secondary care setting, with the data set again restricted to suicides during 2000 to 2006. In both sexes, the adjusted ORs were virtually equivalent, regardless as to which of these 2 alternatives was fitted as the covariate (eg, men, unadjusted: OR, 1.95; 95% CI, 1.81-2.10; adjusted for inpatient care: OR, 1.61; 95% CI, 1.49-1.74; adjusted for inpatient or outpatient care: OR, 1.58; 95% CI, 1.46-1.71).
RELATIVE RISKS BY OFFENSE TYPE, RECENCY AND FREQUENCY OF CONTACT, AND AGE
Among cases and controls, the most common offense types were traffic violations and property crimes ( Table 4) . However, the largest relative risks were with violent offenses, particularly so in women, and the smallest were with traffic violations. Overall, women with a criminal justice history of violent offense charges had a greater than 8-fold higher risk than their general population peers. Male relative risk in relation to sexual offenses was comparable with that seen with property crimes. In women, only 1 suicide case had a criminal justice history for a sexual offense charge and a meaningful relative risk was therefore inestimable. Adjusted relative risks by offense type, also given in Table 4 , demonstrate the strong combined confounding effect of clinical and social risk factors. These ranged from 1.46 to 1.81 in men and from 1.95 to 2.19 in women, with the large variation in crude effect sizes largely disappearing with adjustment. Table 5 shows that for both sexes there was a clear trend of rising risk with increasing recency, with risk highest if the last criminal justice system contact was within 3 months of suicide. There was also a strong trend in rising risk with increasing number of contacts, with an especially steep gradient seen in women.
Finally, we calculated age-specific effects, because there was strong evidence of effect modification by age (men: 
COMMENT
SUMMARY OF MAIN FINDINGS
By examining longitudinal registry data over 3 decades, we conducted, to our knowledge, the largest and most comprehensive investigation of this topic to date. Our findings, including the sizeable population attributable fraction values, suggest that criminal justice history per se may be an important addition to the list of general population risk factors for suicide. To our knowledge, no previous study has examined this population in a complete national cohort while accounting for important risk factors for suicide, including mental illness and social adversity. These analyses generated the important finding that higher risk was not explained by these confounders. More than a third of all Danish adult male suicides had some contact with the criminal justice system. Although exposure prevalence was far lower in female cases, the relative risk vs the general population was consis- tently higher for women. Risk was elevated with custodial sentencing, but the strongest associations were with sentencing to psychiatric treatment and with charges conditionally withdrawn. Risk was, however, higher in all groups with criminal justice history, even among people who had never received a custodial sentence or a guilty verdict. Prevalence of psychiatric admission was high in exposed cases, especially so in women. Further stratification of exposure indicated markedly elevated risk among people with recent criminal justice system contact, those with multiple contacts, and those with a history of violent offense charges. In both sexes, relative risk was higher at a younger age, ie, younger than 35 years.
COMPARISON WITH EXISTING EVIDENCE
Other studies of prisoners and ex-prisoners have shown a higher relative risk vs the general population in females than in males. 3, 4, 8, 17 One recent study reported a reduction in excess risk, after adjustment for opiate dependency, among young male prisoners in Scotland. 39 However, evidence for suicide risk in noncustodial offender groups is comparatively sparse, mostly from several European studies conducted during the 1990s. A 10-fold higher risk of suicide was found in a cohort of males serving community sentences in Dorset, England. 9 In a case-control study conducted in 1 English health district, an OR of around 6 for suicide with a past criminal charge or police arrest was reported. 10 Using national data for England and Wales, 9-to 13-fold increases in risk of suicide/self-inflicted death were found in both prisoners and community offenders. 11 Finally, in 1 Swedish county, a 13-fold increase in all-cause mortality risk was reported among community offenders with mental disorders, which was "mostly due to suicide." 12 We could find no published evidence for suicide risk across the entire criminal justice pathway.
Previous research suggests some possible reasons for higher risk for the broad offense types that we examined. High prevalence of mental illness has been reported in sexual offenders in forensic psychiatry settings and in prisons in the United States 40 and in Germany, 41 for example. Other studies have indicated that suicides linked with alleged or proven child sexual offending are often precipitated by legal proceedings and wider disclosure of the abuse. 42, 43 We expected to find a particularly high suicide risk in people adjudicated for sexual offenses. We could not examine risk in women because there were too few exposed cases, but in men, the relative risk with sexual offense charges was somewhat lower than with violent charges and was equal to that seen for property crimes. This finding concurs with a comparison of suicide risk be- 44 The association between inflicting violence on others and taking one's own life has been studied extensively from multiple perspectives. 45, 46 We can speculate as to why suicide risk is particularly high among violent offenders. Intense feelings of regret may drive them to kill themselves more frequently, especially if their victims were family members or their violent acts were carried out while intoxicated, compared with sexual offenders who perhaps more often self-justify their actions through denial. We found that women with violent offense charges had a much greater relative risk than men of this type. A nationally representative US case-control study reported that violent behavior in the preceding year predicted suicide independent of alcohol misuse, particularly so in women. 47 We found that this sex difference was largely explained by a higher prevalence of serious psychiatric illness among these women compared with their male counterparts. This concurs with findings reported recently from Switzerland. 48 Impulsiveaggressive behavior, 49 ,50 which we assume is far more common in this group than among women in general, may also play a key role in generating the particularly high relative risk seen among female violent offenders.
There is very little evidence to help explain the observed associations of higher suicide risk with property offending and traffic violation, although the great majority of people with criminal justice history have been charged with such offenses. From a public health viewpoint, therefore, significant reductions in these risks have the potential to prevent the largest number of suicides. A review of the evidence on the roles of psychopathology and personality factors in causing traffic accidents indicated that low tension tolerance, immaturity, personality disorder, paranoid conditions, and alcohol are particularly important predictors. 51 Some of these factors may also be implicated in subsequent higher suicide risk, especially personality disorder 52 and major affective disorder linked with alcohol misuse or dependence. 53 Again, impulsive-aggressive behavior may be a key determinant. There could also be subgroups with especially high suicide risk, such as those whose traffic violations have caused serious injury to others or whose livelihoods have been severely affected by long or indefinite driving bans. Before specific guidance to services can be given, more detailed studies are needed to identify and quantify risk in these subgroups.
INTERPRETATION
We propose 2 broad theories that could explain our main finding that any criminal justice system contact is linked with higher suicide risk. Criminal offending and contact with the system may directly cause the increased risk observed, or they may already be at higher risk irrespective of this exposure because of antecedent risk factors in individuals and their families. In practice, the causal mechanisms may combine elements from both of these explanations; hence, these people may experience an exacerbation in their already elevated suicide risk on coming into contact with the system for the first time.
It was not possible to model causal mechanisms empirically in this case-control study, although our adjusted models suggest that raised suicide risk seen in people with a criminal justice history is partly explained by high prevalence of mental illness and, to a lesser extent, by the presence of social risk factors. Adjustment for psychiatric admission alone accounted for around half of the increased risk found. However, for many people, onset of psychiatric illness may lie on a causal pathway between criminal offending and suicide, and so this apparent confounding effect may be somewhat exaggerated. Alternatively, the adjusted estimates may be affected by residual confounding. From 1995, we also had access to all outpatient episodes as well as inpatient psychiatric care. We conducted a sensitivity analysis, restricted to 2000 to 2006, which showed that adjustment for any secondary care, as opposed to inpatient treatment only, did not materially alter the effect size estimates. Further adjustment for mental illness treated only in community settings may have attenuated the estimates further still. However, these data were unavailable and we know of no relevant population-based sources from elsewhere that could address this issue. We did not conduct separate analyses with adjustment for secondary care-treated drug/alcohol misuse because these conditions are known to be greatly underreported in the Psychiatric Central Register, 54 and in any case, these diagnoses were included in our overall adjustments for all psychiatric admissions. Opiate dependency, in people with or without psychiatric treatment, may be a particularly important omission, because this group is prone to repeated property offending, criminal justice system contact, and custodial sentencing. 55 A further potential confounder that was unavailable was low IQ, which has been shown to be linked with both criminal offending 56 and suicide 57 in population-based studies. We believe that our findings of rising suicide risk with increasing recency and frequency of contact point toward a strong independent effect of criminal justice history. Thus, exposure to the criminal justice system in itself may contribute to elevating a person's suicide risk, rather than simply reflecting the traits and characteristics of people who come into contact with the system. This view concurs with results from a psychological autopsy study of young suicides, which showed that a forensic life event in the previous 6 months was a particularly strong risk factor. 58 Whether offending and criminal justice system contact play a causal role in exacerbating risk among already vulnerable individuals requires further examination using more detailed data sets and complex study designs.
STRENGTHS AND LIMITATIONS
We conducted a nested case-control study with complete linkage between registers and with statistically efficient sampling, and we accounted for right censoring due to other causes of death and emigration. All adult suicides were ascertained and surviving controls were sampled randomly from the whole cohort at risk. Furthermore, exposures and covariates were measured prospectively before outcome. Thus, we precluded the 2 ma-ARCH GEN PSYCHIATRY/ VOL 68 (NO. 6), JUNE 2011 WWW.ARCHGENPSYCHIATRY.COM 597 jor flaws that are common in case-control studies: information bias between cases and controls in deriving explanatory variables and biased selection of controls. 59 Our investigation also had several limitations. First, exposure status was delineated via criminal justice history alone, and so current status in the system was unknown. Therefore, we had no measure as to whether previous sentences were still being served or whether people had been charged with a new offense and were awaiting future adjudication. This latter group would include remand prisoners, who are known to be at especially high suicide risk. 3 Second, many people in our study, men especially, had complex criminal justice histories with multiple contacts for different crimes and judicial outcomes over time, making it difficult to infer relative risk specific to each verdict category. We partially addressed this problem by adjusting for all other verdict categories in an individual's history (Table 1) . Third, we could not assess timing of mental illness onset in relation to criminal offending. In theory, we could have examined dates of criminal justice system contact in relation to dates of psychiatric admission, but these variables would not enable examination of temporality because admission could have occurred some time, or many years, after disease onset. Finally, some of our findings may not generalize entirely to larger countries with higher rates of criminal offending.
CONCLUSIONS
Aside from prisoners and ex-prisoners, a much wider group of men and women processed by the criminal justice system have elevated suicide risk. Previous contact with secondary care psychiatric services is common, which highlights the opportunities for suicide prevention in this population. Improved mental health service provision is indicated for all people who pass through the criminal justice system, including those not found guilty and those not given custodial sentences. Better rates of detecting current psychopathology, by targeting individuals with a history of mental illness for instance, may be beneficial. These findings should be disseminated cautiously because sections of the general public and popular media may fail to appreciate that many offenders are vulnerable individuals who have been failed from an early age by their parents, other family members, and various public agencies. Indeed, we examined a section of society where major health and social problems coexist, including poverty and social exclusion, criminality, mental illness, and suicidal behavior. It is likely to be the co-occurrence of multiple problems that puts this already vulnerable group at higher risk of suicide, and yet public services tend to address each problem individually. Therefore, services should be better organized and coordinated to tackle these overlapping problems more effectively. The identification of precise causal mechanisms is also required to inform the development of effective suicide prevention interventions for the offender population.
